Specifications tableSubject areaBiologyMore specific subject areaMicrobiologyType of dataRaw dataHow data was acquiredGC-FID, Perkin Elmer Clarus 580\
GC-TCD, Perkin Elmer Autosystem XL\
UV--Visible Spectroscopy, Bioscreen C (GrowthCurves Ltd, Finland) and Shimadzu UV-1800 UV--Visible SpectrometerData formatTableExperimental factorsSubstrate, growth temperature, initial pH, different liquid-gas phase ratio, different initial thiosulfate concentration.Experimental featuresData shows fermentation products from amino acids as single substrates as well as with addition of thiosulfate to the culture. Effect of various environmental factors were investigated for the formation of a mixture of branched-chain fatty acids and branched-chain alcohols from branched-chain amino acids; pH, temperature, initial thiosulfate concentrations, different liquid-gas phase ratios. A kinetic experiment of all three branched-chain amino acids are also presented.Data source locationUniversity of Akureyri, Faculty of Natural Research Science, Borgir, Nordurslod 2, 600 Akureyri, Iceland.Data accessibility*The data is with this article*Related research articleScully and Orlygsson, 2019 [@bib1]**Value of the data**•The data presents end products from the fermentation of 20 proteogenic amino acids with and without the use of a thiosulfate as an electron scavenging system by Thermoanaerobacter strain AK85, a thermophilic anaerobe isolated a hot spring in Iceland•The data set shows the influence of culture parameters on the fermentation of a branched-chain amino acid, L-isoleucine, in batch culture, as well as a kinetic experiment showing the formation of branched-chain fatty acids and alcohols from branched-chain amino acids•Could be a useful for comparing the amino acid catabolism of other mesophilic and thermophilic anaerobes producing higher-value C4 and C5 alcohols.

1. Data {#sec1}
=======

*Thermoanaerobacter* strain AK85 ferments serine to a predominantly to acetate (but also minor amounts of ethanol) with and without an added electron scavenging system [@bib1]. The branched-chain amino acids (BCAAs) valine, leucine, and isoleucine, are catabolized to their corresponding branched-chain fatty acids (BCFAs) when co-cultured with a hydrogenotrophic methanogen and to a mixture of their BCFA and branched-chain alcohols (BCOH) in the presence of 40 mM of thiosulfate [@bib1]. Additionally, threonine is degraded mainly to acetate but also some ethanol was produced under thiosulfate and methanogenic conditions. Other amino acid were not degraded.

The influence of various culture parameters were investigated in batch culture using isoleucine as a model compound for BCAA catabolism. [Table 1](#tbl1){ref-type="table"} details the influence of initial pH on end product formation for isoleucine while [Table 2](#tbl2){ref-type="table"} displays end product formation as a function of cultivation temperature between 50 and 85 °C. The influence of liquid-gas (L-G) phase ratio on end product formation is presented in [Table 3](#tbl3){ref-type="table"} and the effect of initial thiosulfate concentrations between 0 and 60 mM are shown in [Table 4](#tbl4){ref-type="table"}. To investigate the effect of both L-G and initial thiosulfate concentration, a two variable experiment was conducted using isoleucine as a substrate ([Table 5](#tbl5){ref-type="table"}). Detailed kinetic experiments were performed over a period of 7 days using the valine, isoleucine, and leucine (individually) as shown in [Table 6](#tbl6){ref-type="table"}, [Table 7](#tbl7){ref-type="table"}, [Table 8](#tbl8){ref-type="table"}, respectively.Table 1Influence of pH on the fermentation of isoleucine (20 mM) and thiosulfate (20 mM) by *Thermoanaerobacter* strain AK85 after 14 days of cultivation. Values represent the average of triplicate measures ± standard deviation.Table 1Initial pHAnalyte (mmol/L)Ile degraded (%)Carbon balance (%)ODpHEthanol2-methyl-1-butanolAcetate2-methyl-1-butyrateH~2~H~2~SS~2~O~3~Ile4.00.51 ± 0.102.34 ± 0.903.34 ± 0.394.34 ± 0.680.82 ± 0.273.04 ± 0.215.34 ± 0.3711.85 ± 0.8340.892.70.05 ± 0.004.3 ± 0.24.52.17 ± 0.248.40 ± 1.572.57 ± 0.246.64 ± 1.311.16 ± 0.342.68 ± 0.33\<0.505.34 ± 1.0173.3101.90.13 ± 0.014.9 ± 0.15.03.78 ± 0.1310.44 ± 1.042.66 ± 0.347.01 ± 1.471.70 ± 0.452.48 ± 0.39\<0.501.83 ± 0.4390.996.40.17 ± 0.035.2 ± 0.05.53.89 ± 0.3212.19 ± 0.472.41 ± 0.127.46 ± 1.241.27 ± 0.482.02 ± 0.45\<0.500.57 ± 0.3297.2101.10.17 ± 0.025.8 ± 0.16.04.41 ± 0.3411.34 ± 1.782.67 ± 0.277.91 ± 1.381.43 ± 0.272.37 ± 0.41\<0.501.68 ± 0.7191.6104.70.18 ± 0.016.6 ± 0.26.54.36 ± 0.2711.24 ± 0.842.57 ± 0.217.68 ± 0.981.07 ± 0.172.47 ± 0.20\<0.501.24 ± 0.5093.8100.80.19 ± 0.026.8 ± 0.07.04.62 ± 0.1713.47 ± 1.232.47 ± 0.167.81 ± 1.771.24 ± 0.372.33 ± 0.31\<0.500.89 ± 0.3695.6110.90.19 ± 0.017.3 ± 0.17.54.67 ± 0.1612.47 ± 0.442.85 ± 0.077.61 ± 0.640.78 ± 0.312.46 ± 0.13\<0.501.51 ± 0.3392.5108.00.21 ± 0.027.6 ± 0.18.04.40 ± 0.2411.78 ± 1.322.29 ± 0.186.67 ± 1.341.01 ± 0.372.64 ± 0.37\<0.503.53 ± 0.8582.4109.90.13 ± 0.058.2 ± 0.18.53.87 ± 0.2012.10 ± 0.892.07 ± 0.426.70 ± 1.371.23 ± 0.473.71 ± 0.25\<0.503.34 ± 0.9183.3110.70.12 ± 0.038.8 ± 0.09.03.01 ± 0.136.01 ± 1.671.37 ± 0.244.78 ± 1.590.72 ± 0.224.21 ± 0.36\<0.5012.21 ± 2.8739.0115.00.09 ± 0.019.3 ± 0.1Table 2Influence of temperature on the fermentation of isoleucine (20 mM) and thiosulfate (20 mM) by *Thermoanaerobacter* strain AK85 after 14 days of cultivation. Values represent the average of triplicate measures ± standard deviation.Table 2Temp (°C)Analyte (mmol/L)Ile degraded (%)Carbon balance (%)ODpHEthanol2-methyl-1-butanolAcetate2-methyl-1-butyrateH~2~H~2~SS~2~O~3~Ile503.07 ± 0.106.37 ± 0.171.87 ± 0.435.02 ± 1.760.27 ± 0.170.87 ± 0.33\<0.5014.27 ± 2.5728.7128.30.08 ± 0.017.2 ± 0.1553.78 ± 0.1310.44 ± 1.042.60 ± 0.356.99 ± 0.830.43 ± 0.211.78 ± 0.27\<0.505.55 ± 0.5472.3114.90.09 ± 0.027.3 ± 0.2604.67 ± 0.1612.21 ± 0.282.48 ± 0.177.63 ± 0.490.78 ± 0.312.57 ± 0.53\<0.501.30 ± 0.4193.5105.70.18 ± 0.037.4 ± 0.0654.61 ± 0.2612.47 ± 0.442.85 ± 0.127.67 ± 0.641.03 ± 0.282.46 ± 0.13\<0.501.84 ± 0.2790.8109.90.20 ± 0.027.3 ± 0.1704.35 ± 0.3712.34 ± 0.472.67 ± 0.217.91 ± 0.241.45 ± 0.393.71 ± 0.22\<0.502.51 ± 0.4787.5113.80.20 ± 0.027.4 ± 0.0754.11 ± 0.2411.87 ± 0.872.47 ± 0.348.07 ± 0.371.21 ± 0.211.56 ± 0.46\<0.503.29 ± 0.3483.6116.20.16 ± 0.017.3 ± 0.2801.78 ± 0.135.41 ± 1.042.66 ± 0.303.17 ± 0.710.14 ± 0.071.86 ± 0.17\<0.5015.28 ± 1.2423.6119.30.10 ± 0.027.4 ± 0.1850.34 ± 0.101.11 ± 0.472.47 ± 0.221.13 ± 0.330.00 ± 0.000.17 ± 0.10\<0.5019.55 ± 0.572.3109.00.05 ± 0.017.2 ± 0.2Table 3Influence of liquid-gas phase ratio concentration on the fermentation of isoleucine (20 mM) and thiosulfate (20 mM\|) by *Thermoanaerobacter* strain AK85. Values represent the average of triplicate measures ± standard deviation.Table 3L-GAnalyte (mmol/L)Ile degraded (%)Carbon balance (%)ODpHEthanol2-methyl-1-butanolAcetate2-methyl-1-butyrateH~2~H~2~SS~2~O~3~Ile0.053.32 ± 0.158.41 ± 0.511.99 ± 0.0412.25 ± 0.140.47 ± 0.111.20 ± 0.02\<0.500.56 ± 0.1797.2106.10.22 ± 0.027.3 ± 0.20.344.07 ± 0.4010.87 ± 0.662.38 ± 0.217.31 ± 0.561.01 ± 0.351.88 ± 0.47\<0.500.64 ± 0.2796.894.10.24 ± 0.037.1 ± 0.10.984.62 ± 0.1713.47 ± 1.232.47 ± 0.167.81 ± 1.771.24 ± 0.372.33 ± 0.31\<0.500.79 ± 0.1496.1110.40.19 ± 0.017.4 ± 0.12.084.27 ± 0.4412.17 ± 0.872.55 ± 0.278.24 ± 0.481.47 ± 0.282.78 ± 0.27\<0.500.23 ± 0.0598.9103.20.19 ± 0.017.2 ± 0.15.42.89 ± 0.096.17 ± 1.332.79 ± 0.208.62 ± 0.280.34 ± 0.023.32 ± 0.75\<0.502.15 ± 0.4389.384.70.17 ± 0.017.3 ± 0.0Table 4Influence of thiosulfate concentration on the fermentation of isoleucine (20 mM) by *Thermoanaerobacter* strain AK85 after 14 days of cultivation. Values represent the average of triplicate measures ± standard deviation.Table 4\[S~2~O~3~\] (mM)Analyte (mmol/L)Ile degraded (%)Carbon balance (%)ODpHEthanol2-methyl-1-butanolAcetate2-methyl-1-butyrateH~2~H~2~SS~2~O~3~Ile02.39 ± 0.371.70 ± 0.561.82 ± 0.083.23 ± 0.012.40 ± 0.182.33 ± 0.31\<0.5011.14 ± 2.7444.380.30.19 ± 0.027.2 ± 0.1103.96 ± 0.574.93 ± 1.051.93 ± 0.053.16 ± 0.261.52 ± 0.352.35 ± 2.16\<0.5010.41 ± 0.6848.092.50.20 ± 0.017.3 ± 0.1204.53 ± 0.1313.24 ± 1.142.34 ± 0.127.49 ± 0.221.14 ± 0.242.33 ± 0.31\<0.500.78 ± 0.2496.1107.50.20 ± 0.097.1 ± 0.0304.01 ± 0.248.47 ± 0.742.81 ± 0.2010.17 ± 0.340.67 ± 0.312.56 ± 0.47\<0.500.25 ± 0.0798.894.50.22 ± 0.057.4 ± 0.2402.75 ± 0.166.55 ± 0.703.07 ± 0.239.10 ± 1.110.86 ± 0.242.69 ± 0.87\<0.501.49 ± 0.1892.685.70.21 ± 0.027.3 ± 0.1502.46 ± 0.065.40 ± 0.513.40 ± 0.2411.07 ± 1.400.21 ± 0.144.01 ± 0.44\<0.500.76 ± 0.0596.286.20.25 ± 0.047.6 ± 0.3602.20 ± 0.324.84 ± 0.723.70 ± 0.2812.40 ± 0.770.19 ± 0.044.86 ± 0.49\<0.500.25 ± 0.1198.787.50.26 ± 0.077.5 ± 0.2Table 5Influence of liquid-gas phase ratio and initial thiosulfate concentration on the fermentation of isoleucine (20 mM) by *Thermoanaerobacter* strain AK85. Values represent the average of triplicate measures ± standard deviation.Table 5SubstrateThiosulfate (mM)L-GAnalyte (mmol/L)% AA degradedCarbon balance (%)ODpHEthanol2-methyl-1-butanolAcetate2-methyl-1-butyrateH~2~H~2~SS~2~O~3~IleControl (YE)00.052.71 ± 0.23\<0.502.13 ± 0.20\<0.500.54 ± 0.17\<0.50NDNDNDND0.17 ± 0.016.9 ± 0.1100.053.53 ± 0.34\<0.503.00 ± 0.17\<0.500.46 ± 0.08\<0.50\<0.50NDNDND0.21 ± 0.017.1 ± 0.2200.053.66 ± 0.26\<0.502.18 ± 0.27\<0.500.47 ± 0.11\<0.50\<0.50NDNDND0.22 ± 0.027.2 ± 0.1400.052.49 ± 0.10\<0.502.72 ± 0.14\<0.500.35 ± 0.17\<0.50\<0.50NDNDND0.39 ± 0.046.8 ± 0.100.982.13 ± 0.37\<0.501.63 ± 0.04\<0.502.40 ± 0.18\<0.50NDNDNDND0.19 ± 0.027.0 ± 0.1100.983.62 ± 0.12\<0.502.18 ± 0.23\<0.501.52 ± 0.35\<0.50\<0.50NDNDND0.20 ± 0.016.8 ± 0.0200.983.76 ± 0.28\<0.503.26 ± 0.19\<0.501.14 ± 0.24\<0.50\<0.50NDNDND0.19 ± 0.016.7 ± 0.1400.983.10 ± 0.34\<0.503.37 ± 0.27\<0.500.86 ± 0.24\<0.50\<0.50NDNDND0.21 ± 0.046.7 ± 0.205.43.97 ± 0.28\<0.501.93 ± 0.14\<0.502.27 ± 0.00\<0.50NDNDNDND0.16 ± 0.036.9 ± 0.1105.44.03 ± 0.24\<0.502.45 ± 0.26\<0.501.05 ± 0.20\<0.50\<0.50NDNDND0.15 ± 0.026.8 ± 0.1205.43.15 ± 0.25\<0.502.61 ± 0.26\<0.500.34 ± 0.02\<0.50\<0.50NDNDND0.17 ± 0.026.8 ± 0.3405.42.9 ± 0.16\<0.503.45 ± 0.17\<0.501.12 ± 0.20\<0.50\<0.50NDNDND0.14 ± 0.06.6 ± 0.2Isoleucine00.052.93 ± 0.232.90 ± 0.061.84 ± 0.013.04 ± 1.010.54 ± 0.17\<0.50\<0.5014.24 ± 1.3226.4103.30.17 ± 0.017.2 ± 0.1100.053.72 ± 0.0811.56 ± 0.672.00 ± 0.055.44 ± 0.120.46 ± 0.080.61 ± 0.34\<0.502.85 ± 0.4385.899.30.21 ± 0.017.6 ± 0.2200.053.32 ± 0.158.41 ± 0.511.99 ± 0.044.28 ± 0.140.47 ± 0.112.33 ± 0.31\<0.506.21 ± 0.6369.0094.50.22 ± 0.027.5 ± 0.2400.052.71 ± 0.076.93 ± 0.422.74 ± 0.3110.29 ± 1.600.35 ± 0.172.69 ± 0.87\<0.501.85 ± 0.4390.895.30.39 ± 0.047.6 ± 0.100.982.39 ± 0.372.70 ± 1.111.82 ± 0.083.23 ± 0.012.40 ± 0.18\<0.50\<0.5013.35 ± 2.1724.4105.30.19 ± 0.027.0 ± 0.2100.983.96 ± 0.574.93 ± 1.051.93 ± 0.053.16 ± 0.261.52 ± 0.352.25 ± 0.14\<0.5012.22 ± 1.0168.9101.50.20 ± 0.017.4 ± 0.2200.984.53 ± 0.1313.24 ± 1.142.34 ± 0.127.49 ± 0.221.14 ± 0.242.54 ± 1.10\<0.500.51 ± 0.2297.5106.20.19 ± 0.017.6 ± 0.1400.982.75 ± 0.166.55 ± 0.703.07 ± 0.239.10 ± 1.110.86 ± 0.241.36 ± 0.59\<0.502.14 ± 0.0989.388.90.21 ± 0.047.4 ± 0.005.44.34 ± 0.482.54 ± 0.461.87 ± 0.054.44 ± 1.512.27 ± 0.00\<0.50\<0.5014.35 ± 0.4728.3106.70.16 ± 0.037.2 ± 0.2105.43.84 ± 0.549.35 ± 1.072.06 ± 0.014.74 ± 0.581.05 ± 0.203.06 ± 0.83\<0.504.87 ± 0.3875.794.80.15 ± 0.027.7 ± 0.2205.42.89 ± 0.095.05 ± 1.332.79 ± 0.208.62 ± 0.280.34 ± 0.021.36 ± 0.04\<0.500.91 ± 0.2395.572.90.17 ± 0.027.7 ± 0.1405.42.59 ± 0.045.31 ± 1.063.10 ± 0.289.91 ± 0.161.12 ± 0.202.98 ± 0.87\<0.503.27 ± 0.4483.792.40.14 ± 0.07.8 ± 0.2Table 6Fermentation kinetics of valine (20 mM) in the presence of thiosulfate (20 mM) by *Thermoanaerobacter* strain AK85. Values represent the average of triplicate measures ± standard deviation.Table 6Time (h)Analyte (mmol/L)% AA degradedCarbon balance (%)ODEthanol2-methyl-1-propanolAcetate2-methyl-1-propionateH~2~S~2~O~3~Val43.37 ± 1.350.00 ± 0.002.36 ± 1.590.06 ± 0.000.32 ± 0.0220.00 ± 0.0020.00 ± 0.000.0100.80.35 ± 0.0983.54 ± 0.280.00 ± 0.001.10 ± 0.030.15 ± 0.190.45 ± 0.1318.53 ± 1.0120.00 ± 0.000.0101.50.36 ± 0.04125.87 ± 1.620.23 ± 0.011.15 ± 0.100.07 ± 0.011.07 ± 0.2816.49 ± 0.7720.00 ± 0.000.0102.50.41 ± 0.02186.76 ± 1.840.26 ± 0.011.69 ± 0.130.24 ± 0.041.14 ± 0.2213.61 ± 0.7520.00 ± 0.000.0103.80.45 ± 0.04247.43 ± 0.240.29 ± 0.031.97 ± 0.170.47 ± 0.061.59 ± 0.405.15 ± 0.7820.00 ± 0.000.0102.60.51 ± 0.12307.19 ± 0.270.31 ± 0.021.91 ± 0.060.80 ± 0.161.44 ± 0.180.23 ± 0.0419.41 ± 1.143.099.70.34 ± 0.06366.90 ± 0.580.33 ± 0.031.97 ± 0.081.03 ± 0.172.48 ± 0.370.00 ± 0.0018.58 ± 1.177.1101.20.33 ± 0.07486.58 ± 0.300.37 ± 0.072.04 ± 0.161.84 ± 0.402.23 ± 0.630.00 ± 0.0018.03 ± 1.219.896.60.32 ± 0.08607.39 ± 0.720.54 ± 0.092.05 ± 0.062.53 ± 0.321.94 ± 0.310.00 ± 0.0016.25 ± 1.0418.8100.50.34 ± 0.05727.42 ± 0.060.54 ± 0.112.08 ± 0.143.78 ± 0.682.31 ± 0.490.00 ± 0.0015.78 ± 0.5121.196.90.31 ± 0.101203.00 ± 0.101.47 ± 0.112.37 ± 0.199.46 ± 1.031.83 ± 0.420.00 ± 0.008.44 ± 1.4157.8101.00.22 ± 0.031681.54 ± 0.124.34 ± 0.243.78 ± 0.1514.37 ± 0.821.07 ± 0.370.00 ± 0.001.49 ± 0.3292.6100.80.16 ± 0.04Table 7Fermentation kinetics of isoleucine (20 mM) in the presence of thiosulfate (20 mM) by *Thermoanaerobacter* strain AK85. Values represent the average of triplicate measures ± standard deviation.Table 7Time (h)Analyte (mmol/L)% AA degradedCarbon balance (%)ODEthanol2-methyl-1-butanolAcetate2-methyl-1-butyrateH~2~S~2~O~3~Ile46.96 ± 1.010.00 ± 0.000.69 ± 0.190.19 ± 0.040.17 ± 0.0519.17 ± 0.5720.00 ± 0.000.0100.90.29 ± 0.0483.27 ± 1.220.00 ± 0.000.84 ± 0.020.17 ± 0.020.63 ± 0.1918.27 ± 1.3120.00 ± 0.000.0100.90.30 ± 0.08124.92 ± 0.190.00 ± 0.001.40 ± 0.190.29 ± 0.151.43 ± 0.2113.34 ± 1.1320.00 ± 0.000.0101.50.34 ± 0.06184.22 ± 0.990.00 ± 0.001.79 ± 0.160.32 ± 0.021.72 ± 0.4313.01 ± 1.3620.00 ± 0.000.0101.60.39 ± 0.05245.16 ± 0.270.00 ± 0.001.94 ± 0.190.49 ± 0.101.63 ± 0.3811.29 ± 0.4120.00 ± 0.000.0102.50.42 ± 0.02305.11 ± 0.340.55 ± 0.091.98 ± 0.050.73 ± 0.241.84 ± 0.555.58 ± 1.7720.00 ± 0.000.0106.40.41 ± 0.08365.51 ± 0.250.46 ± 0.012.02 ± 0.170.97 ± 0.322.07 ± 0.200.51 ± 0.1920.00 ± 0.000.0107.20.38 ± 0.07485.22 ± 0.210.53 ± 0.022.15 ± 0.111.85 ± 0.642.43 ± 0.420.00 ± 0.0019.37 ± 1.253.1108.80.37 ± 0.05605.44 ± 0.330.78 ± 0.012.03 ± 0.031.56 ± 0.121.20 ± 0.380.00 ± 0.0018.60 ± 1.057.0104.70.40 ± 0.09725.09 ± 0.211.07 ± 0.032.28 ± 0.234.05 ± 1.011.40 ± 0.230.00 ± 0.0016.82 ± 1.1515.9109.70.33 ± 0.001204.84 ± 0.121.83 ± 0.022.41 ± 0.1310.39 ± 0.511.03 ± 0.130.00 ± 0.007.42 ± 0.7362.998.20.38 ± 0.051682.21 ± 0.075.62 ± 0.184.05 ± 0.0714.82 ± 0.370.79 ± 0.050.00 ± 0.001.07 ± 0.3294.7107.60.15 ± 0.03Table 8Fermentation kinetics of leucine (20 mM) in the presence of thiosulfate (20 mM) by *Thermoanaerobacter* strain AK85. Values represent the average of triplicate measures ± standard deviation.Table 8Time (h)Analyte (mmol/L)% AA degradedCarbon balance (%)ODEthanol3-methyl-1-butanolAcetate3-methyl-1-butyrateH~2~S~2~O~3~Leu46.96 ± 1.010.00 ± 0.000.69 ± 0.190.19 ± 0.040.34 ± 0.1219.17 ± 0.5720.00 ± 0.000.0100.90.49 ± 0.0983.27 ± 1.220.00 ± 0.000.84 ± 0.020.17 ± 0.020.78 ± 0.3318.27 ± 1.3120.00 ± 0.000.0100.90.43 ± 0.07124.92 ± 0.190.00 ± 0.001.40 ± 0.190.29 ± 0.151.07 ± 0.2413.34 ± 1.1320.00 ± 0.000.0101.50.52 ± 0.11184.22 ± 0.990.00 ± 0.001.79 ± 0.160.32 ± 0.021.40 ± 0.4713.01 ± 1.3620.00 ± 0.000.0101.60.55 ± 0.12245.16 ± 0.270.00 ± 0.001.94 ± 0.190.49 ± 0.101.66 ± 0.2311.29 ± 0.4120.00 ± 0.000.0102.50.54 ± 0.13305.11 ± 0.340.55 ± 0.091.98 ± 0.050.73 ± 0.241.83 ± 0.565.58 ± 1.7720.00 ± 0.000.0106.40.47 ± 0.11365.51 ± 0.250.46 ± 0.012.02 ± 0.170.97 ± 0.322.25 ± 0.380.51 ± 0.1920.00 ± 0.000.0107.20.50 ± 0.13485.22 ± 0.210.53 ± 0.022.15 ± 0.111.85 ± 0.642.41 ± 0.470.00 ± 0.0019.37 ± 1.253.1108.80.46 ± 0.02605.44 ± 0.330.78 ± 0.012.03 ± 0.031.56 ± 0.122.87 ± 0.690.00 ± 0.0018.60 ± 1.057.0104.70.48 ± 0.06725.09 ± 0.211.07 ± 0.032.28 ± 0.234.05 ± 1.011.63 ± 0.430.00 ± 0.0016.82 ± 1.1515.9109.70.38 ± 0.021204.84 ± 0.121.83 ± 0.022.41 ± 0.1310.39 ± 0.511.28 ± 0.180.00 ± 0.007.42 ± 0.7362.998.20.40 ± 0.081682.21 ± 0.075.62 ± 0.184.05 ± 0.0714.82 ± 0.371.32 ± 0.210.00 ± 0.001.07 ± 0.3294.7107.60.22 ± 0.08

2. Experimental design. materials and methods {#sec2}
=============================================

2.1. General methods {#sec2.1}
--------------------

Yeast extract was obtained from Difco while all other reagents were acquired from Sigma-Aldrich. Nitrogen gas was acquired from AGA and contained less than 5 ppm O~2~.

2.2. Microorganism and cultivation {#sec2.2}
----------------------------------

*Thermoanaerobacter* strain AK85 (KR007650) (previously referred to as strain J1) was from our culture collection and 16S rRNA analysis of the strain was performed previously as described by [@bib2] and references therein.

*Thermoanaerobacter* strain AK85 was cultivated in serum bottles or Hungate tubes using the Basal Mineral (BM) medium prepared as previously described [@bib3] using the Hungate technique [@bib4], [@bib5]. BM consisted of (per liter): NaH~2~PO~4~·2H~2~O (3.04 g), Na~2~HPO~4~·2H~2~O (5.43 g), NH~4~Cl (0.3 g), NaCl (0.3 g), CaCl~2~·2H~2~O (0.11 g), MgCl~2~ x 6H~2~O (0.1 g), yeast extract (2.0 g), resazurin (1 mg), trace element solution (1 mL), vitamin solution 1 mL, Na~2~S x 9H~2~O (0.3 g), and NaHCO~3~ (0.8 g). The trace element solution was prepared as follows on a per liter basis: FeCl~2~·4H~2~O (2.0 g) was dissolved in 10 mL of 25% v/v HCl to which 400 mL of dH~2~O and Na~2~EDTA·2H~2~O (0.5 g) was added; the following reagents were then added sequentially: CuCl~2~ (0.03 g), H~3~BO~3~ (0.05 g), ZnCl~2~ (0.05 g), MnCl~2~·4H~2~O (0.05 g), (NH~4~)6Mo~7~O~24~·4H~2~O (0.05 g), AlCl~3~ (0.05 g), CoCl~2~·6H~2~O (0.05 g), Na~2~SeO~3~ (0.03 g), and Na~2~WO~4~·2H~2~O (0.03 g). Filled to a V~f~ of 1 L; 1 mL aliquots were frozen at −40 °C prior to use. The vitamin solution was prepared according to DSM 141 and consisted of (on a per L basis): biotin (2.0 mg), folic acid (2.0 mg), pyridoxine-HCl (10.0 mg), thiamine-HCl·2H~2~O (5.0 mg), nicotinic acid (5.0 mg), D-Ca-pantothenate (5.0 mg), cobalamin (0.1 mg), *p*-aminobenzoic acid (5.0 mg), and lipoic acid (5.0 mg); the vitamin solution was stored at −20 °C prior to use. The medium was assembled by adding the 1 M phosphate buffer (pH 7.0) and yeast extract to distilled water containing resarzurin and boiled for 10--15 min until pink; the solution was cooled to ambient temperature under a stream of nitrogen (\<5 ppm O~2~). The mixture was then transferred to serum bottles and autoclaved (121 °C) for 60 min. All other components of the medium were added separately through filter (0.45 μm) sterilized solutions. Substrates were provided at a concentration 20 mM unless specifically stated otherwise stated. All fermentations were done at 65 °C and at pH of 7.0 with a liquid-gas (L-G) ratio of 1:1 without agitation except when stated otherwise. All inoculations were performed using cultures taken from the exponential growth phase using an inoculation volume of 2% (v/v). Overnight stocks cultures of strain AK85 were cultivated on glucose (20 mM). All cultivations were performed as triplicates.

2.3. Amino acid substrate utilization with and without electron scavenging systems {#sec2.3}
----------------------------------------------------------------------------------

The 20 proteogenic amino acids were cultivated as single substrates (20 mM) with or without the addition of thiosulfate (40 mM).

2.4. Effect of initial pH on isoleucine fermentation {#sec2.4}
----------------------------------------------------

To investigate the effect of pH on the end product profile from isoleucine, strain AK85 was cultivated in Hungate tubes (15 × 150 mm) in BM containing 20 mM of isoleucine and 20 mM of thiosulfate at pH ranging from pH 4.0 to 9.0 with 0.5 pH unit intervals. End products were determined after 14 days of incubation.

2.5. Effect of temperature on isoleucine fermentation {#sec2.5}
-----------------------------------------------------

To investigate the effect of temperature on growth, strain AK85 was cultivated at 50 °C--85 °C in 5 °C intervals in Hungate tubes (15 × 150 mm) as otherwise described in section [2.4](#sec2.4){ref-type="sec"}. End products were determined after 14 days of incubation.

2.6. Effect of liquid-gas phase ratio {#sec2.6}
-------------------------------------

Strain AK85 was cultivated in serum bottles (57 mL nominal volume) which were filled with either 4.5, 13.4, 26.5, 36.0, or 45.0 mL of BM medium containing isoleucine (20 mM) and thiosulfate (20 mM) to give L-G values of 0.09, 0.34, 0.98, 2.12, and 5.62, respectively. End products were quantified after 14 days of cultivation.

2.7. Effect of initial thiosulfate concentration {#sec2.7}
------------------------------------------------

The effect of initial thiosulfate concentration on isoleucine (20 mM) degradation pattern was investigated with initial thiosulfate concentrations between 0 and 60 mM. The experiments were performed Hungate tubes (15 × 150 mm) as otherwise described in section [2.4](#sec2.4){ref-type="sec"}. End products were determined after 14 days of incubation.

2.8. Effect of initial thiosulfate concentration and liquid-gas phase ratio {#sec2.8}
---------------------------------------------------------------------------

In one experiment both the effects of different L-G phase ratios as well as different initial thiosulfate concentrations were tested using isoleucine (20 mM) as the substrate. Three different L-G phase ratios (0.05, 0.98, 5.40) were used and thiosulfate concentrations ranged from 0 to 40 mM.

2.9. Kinetic experiments {#sec2.9}
------------------------

Fermentation kinetics of leucine, isoleucine, and valine (20 mM) in the presence of thiosulfate (20 mM) were conducted in 125 mL serum bottles at a L-G ratio of 0.98 over a period of 7 days.

2.10. Analytical methods {#sec2.10}
------------------------

Hydrogen, volatile fatty acids and alcohols were quantified by gas chromatography as described earlier [@bib6]. Thiosulfate, hydrogen sulphide, and amino acids were analysed as previously described [@bib7]. Optical density (OD) was measured at 600 nm with a Shimadzu UV-1800 UV--Visible spectrophotometer with cuvetted (*l* = 1 cm) against a water blank.
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